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AUGUST WElSMANm 

August Weismann, a foreign member of 
this society, was born at Frankfort on the 
Main, January 17, 1834, and died at Frei- 
burg in Breisgau, November 6, 1914. He 
early showed the traits of a naturalist and 
in one of his books speaks of the excitement 
he felt as a boy in catching butterflies. He 
attended the University of Gottingen, where 
he studied chemistry and medicine, coming 
especially under the instruction of the dis- 
tinguished anatomist Henle, and receiving 
the degree of M.D. in 1856. After spend- 
ing three years at Rostock as an assistant 
he began the practise of medicine at Frank- 
fort and during this time he visited Vienna 
in 1858, Italy in 1859 and Paris in 1860. 
From 1861 to 1862 he was private physician 
to Archduke Stephan of Austria at Scham- 
burg Palace. He then studied zoology at 
Giessen under the renowned zoologist 
Leuckart and became privat-docent in zool- 
ogy at the University of Freiburg in 1863, 
where he spent the remainder of his life. 
In 1866 he was appointed professor ex- 
traordinarius and a few years later became 
professor ordinarius, which position he con- 
tinued to hold until a few years before 
his death, when he was made professor 
emeritus. 

In person he was a man of striking ap- 
pearance, being about six feet tall and well 
proportioned and having a fine head and 
face and an earnest but kind expression of 
the eyes. From 1864 to 1874 and again 
from 1884 on he suffered from an eye 
trouble which interfered greatly with his 

i Bead before the American Philosophical So- 
ciety, January 1, 1915. 
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microscopical work and turned his atten- 
tion to theoretical questions. One of his 
former students and assistants, Professor 
Alexander Petrunkewiteh, 2 to whom I am 
indebted for much valuable information 
concerning his personality, says that al- 
though he was usually quiet in manner, he 
invariably became nervous and unhappy in 
the presence of moving objects, which pain- 
fully affected his eyes. 

A short autobiography published in Lamp 
in 1903 gives a glimpse of his family life: 

During the ten years (1864-74) of enforced in- 
activity and rest occurred my marriage to Friiulein 
Marie Gruber, who became the mother of my chil- 
dren and was my true companion for twenty years 
until her death. Of her now I think only with love 
and gratitude. She was the one who more than 
any one else helped me through the gloom of this 
period. She read much to me at this time, for she 
read aloud excellently, and she not only took an 
interest in my theoretical and experimental work, 
but she also gave practical assistance in it. 3 

His great work on the "Natural History 
of the Daphnoidea" (1876-79) is dedicated 
to "My father-in-law, Adolph Gruber, in 
thankful memory of the beautiful hours of 
leisure spent on the shores of Bodensee." 
His colleague, the anatomist Wiedersheim, 
married another daughter of Gruber who 
was a Genoese banker. After the death of 
his first wife Weismann married again when 
abouty sixty years old, but not happily. 
One of his daughters married the zoologist 
W. N. Parker, who translated into English 
his best-known work "The Germ Plasm." 
A son was trained as a professional violinist. 

Weismann, like so many other natural- 
ists, was of an artistic disposition. He 
loved nature, art and music and he was an 

2 I am also indebted to Professor H. H. Wilder, 
of Smith College, and to Professor J. S. Kingsley, 
of the University of Illinois, for information re- 
garding the family life and personality of Weis- 
mann. 

3 Quoted from Locy's "Biology and its Mak- 
ers," p. 401. 



accomplished pianist. During the periods 
when he suffered much from his eye trouble 
he says that he "found solace in playing a 
good deal of music." He was an enthu- 
siastic admirer of Beethoven, but could not 
appreciate Wagner. His artistic tempera- 
ment is further shown in many of his 
essays, which for beauty of expression are 
rarely surpassed in scientific literature. 

He was an excellent speaker, being simple 
and earnest in manner and never indulging 
in jokes. His lectures on evolution, which 
were delivered regularly for almost forty 
years, were famous and always attracted 
great audiences. As a teacher of advanced 
students he was stimulating and helpful, a 
kind critic and an attentive listener. 

He took no active part in politics, but, like 
many German professors, was a member of 
the "National Liberal" party. In philos- 
ophy he held tenaciously to a mechanistic 
conception of nature, but he believed that 
extreme mechanism was consistent with 
extreme teleology ; indeed, he held that 

The most complete mechanism conceivable is 
likewise the most complete teleology conceivable. 
With this conception vanish all apprehensions that 
the new views of evolution would cause man to 
lose the best that he possesses — morality and purely 
human culture. 

In his philosophy as in his scientific con- 
troversies he was extremely tolerant. He 
was interested in the promotion of knowl- 
edge, but was not aggressive nor offensive 
in manner. 

Inasmuch as his life was so largely given 
to the extension and support of the Dar- 
winian theory, it is interesting to hear from 
himself how that theory first came to his 
attention. After remarking, "I never 
heard evolution referred to in my student 
days, ' ' he describes the influence on himself 
of Darwin's book in these words: 

I myself was at the time in the stage of meta- 
morphosis from a physician to a zoologist, and as 
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far as philosophical views of nature were concerned 
I was a blank sheet of paper, a tabula rasa. I 
read the book ["Origin of Species"] first in 1861 
at a single sitting (sic) and with ever-growing en- 
thusiasm. When I had finished I stood firm on the 
basis of the evolution theory, and I have never seen 
reason to forsake it. 

With just pride he mentions the fact that 
he was one of the first scientific men in Ger- 
many to defend publicly Darwin's theory; 
Fritz Miiller was the first to publish a work 
in favor of that theory ("Fur Darwin," 
1864), Haeckel was the second ("Generelle 
Morphologie," 1866) and "Weismann was 
the third, his inaugural address at Freiburg 
on the "Justification of the Darwinian 
Theory" ("Ueber die Berechtigung der 
Darwin 'schen Theorie") being published 
in 1868. 

Thereafter his contributions to the Dar- 
winian theory were numerous and impor- 
tant. They appeared from 1872 to 1902 as 
a series of books and contributions. Five of 
these earlier contributions were translated 
into English by R. Meldola and were pub- 
lished as two large volumes in 1882, with an 
introduction by Charles Darwin. Subse- 
quent studies on evolution were so inti- 
mately associated with his theories of hered- 
ity that they can best be considered under 
that topic. 

Weismann 's contributions to biological 
theory were so extensive and important that 
they overshadow to a great extent his ob- 
servational and experimental work, and yet 
the latter was by no means small or unim- 
portant. Among these observational and 
experimental studies must be mentioned 
especially his extensive works on "The 
Development of Diptera" (1865), "Nat- 
ural History of the Daphnoidea" (1876- 
79), "Origin of the Sex Cells of the 
Hydromedusae" (1883), "Seasonal Di- 
morphism of Butterflies" (1875), "Origin 
of Markings of Caterpillars" (1876) and 



"Transformation of the Mexican Axolotl 
into Ambly stoma." 

Some of his earlier work was done with- 
out assistance, but in all of his later obser- 
vational and experimental studies he had 
the assistance of his wife or other helpers. 
Much of his work was done in collaboration 
with some of his students or assistants. His 
method of work was to a large extent forced 
upon him by his eye affliction. After 1864 
all reading had to be done for him, at first 
by his wife and after her death by a secre- 
tary. Experimental work was done under 
his supervision by his assistant and janitor. 
All microscopic work was done by his 
pupils, to whom he suggested topics and 
whose work he supervised daily. These 
theses were always in direct relation to his 
theories and to that phase of them which 
interested him most at the moment. 

But valuable as much of his observational 
and experimental work was, there is no 
doubt that he will be remembered chiefly 
for his theories of heredity. His earliest 
writings on this subject date from the year 
1883 and his latest were published but a 
few years before his death. His "Essays 
upon Heredity and Kindred Biological 
Topics" were translated into English and 
published in two volumes in 1889 and 1892. 
Probably his most important work on this 
subject is his book entitled "The Germ- 
Plasm, A Theory of Heredity" which was 
published in English in 1893. Subsequent 
works on heredity are "On Germinal Selec- 
tion" (1896) and "Vortrage fiber Descen- 
denztheorie" (1902). This last-named 
work, which was published in English 
under the title "The Evolution Theory" 
(1904), consists of a summary and an ex- 
pansion of many of his previous writings 
on the subjects of evolution and heredity; 
indeed, as he says in the preface of this 
book, it is "a mirror of the course of my 
own intellectual evolution." 
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"Without attempting to analyze these dif- 
ferent books, which would require more 
time and space than is here available, we 
may proceed at once to a summary of his 
more important contributions to the theories 
of evolution and heredity. 

All his theories, of both heredity and 
evolution, center in what he called the 
"germ-plasm," that particular part of the 
germ-eells which serves to carry over from 
generation to generation the inheritance 
factors. This germ-plasm was held by 
Weismann to be absolutely continuous from 
the present generation back to the earliest 
generations of living things; it was abso- 
lutely distinct from the somatoplasm of the 
body and the latter could never become 
germ-plasm ; it was almost perfectly stable, 
undergoing practically no changes except 
such as came from the mixing of different 
kinds of germ-plasm (amphimixis) in sex- 
ual reproduction. 

These views as to the nature of the germ- 
plasm underwent some modification as the 
result of criticism. Weismann was forced 
to admit that the distinctness and stability 
of the germ plasm were not absolute, but 
in spite of all criticism he was able to main- 
tain that the germ-plasm was relatively very 
distinct from other plasms and very stable 
in organization, and this is now admitted by 
all persons acquainted with the subject. 

His views as to the separateness of soma- 
toplasm and germ-plasm, of body cells and 
germ cells, aud the mortality of the former 
and potential immortality of the latter, led 
him to regard organisms in which this dis- 
tinction does not exist (many protozoa and 
protophyta) as potentially immortal. With" 
a keenness of insight which was not appre- 
ciated at the time, but which has been con- 
firmed by recent work, he reasoned that 
"conjugation like food and oxygen may be 
conditions of life, but immortality does not 
rest on the magic of conjugation any more 



than on food or oxygen. " Again he antici- 
pated the most recent opinions when he 
held that death is not a necessary correla- 
tive of life, but rather the result of higher 
differentiation. In short, as Minot said, 
"Death is the price we pay for our differ- 
entiation. ' ' On the other hand, his attempt 
to explain the origin of death as a direct 
adaptation due to selection was probably 
a mistaken one. 

As to the location of the germ-plasm in 
the sex cells Weismann maintained that it 
was to be found in the chromatic substance 
of the nucleus. He held that the chromo- 
somes ("idants") were composed of 
smaller units, the chromomeres ("ids"), 
and that the latter were composed of 
"determinants" or inheritance units, while 
the most elementary units of life he called 
"biophores." Both chromosomes and 
chromomeres are visible structures of the 
cell. Determinants and biophores are ultra- 
microscopic in size, but recent work on 
heredity and development has shown that 
there is good evidence of the existence of 
such units. All recent work in genetics is 
based upon the hypothesis that there are 
units or factors or determiners in germ 
cells which condition the development of 
adult characters, and though there may be 
minor differences between these determiners 
of modern genetics and the determinants of 
Weismann, no one can fail to note the 
genetic connection and the family resem- 
blance between the two. 

His prediction on purely a priori grounds 
that one of the maturation divisions in the 
formation of the egg and sperm should be a 
"reduction division" whereby the chromo- 
somes of the sex cells should be reduced to 
half the number present in the somatic 
cells, whereas all other cell divisions should 
be "equation divisions" in which the 
chromosomes should divide equally, was al- 
most as brilliant an example of scientific 
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prophecy as was the prediction of the exist- 
ence of the planet Neptune. 

Similarly Weismann's assumption that 
the determinants are arranged in a linear 
series in the chromosomes finds strong sup- 
port in the newest and most striking dis- 
coveries in this field, in which Morgan is 
able to locate at different points along the 
length of a chromosome the determiners of 
many developed characters. 

Finally there is at present universal 
agreement to the declaration of Weismann 
that no purely epigenetic theory of heredity 
is possible, though for many years even 
this was hotly contested. When one recalls 
the storm of opposition which was called 
forth by his book on "The Germ-Plasm" 
the present acceptance, at least in principle, 
of his major propositions can not be viewed 
in any other light than as a triumph for 
his theory and a tribute to the insight, fore- 
sight and constructive ability of "Weismann. 

As a result of his theory of heredity 
Weismann was led to investigate the gen- 
erally accepted doctrine of the inheritance 
of acquired characters. He carried on ex- 
tensive experiments in order to learn 
whether mutilations of parents through 
many generations were ever inherited by 
offspring; he investigated many supposed 
cases of the inheritance of such characters, 
and as a result of this work he was led to 
deny altogether the possibility of the inher- 
itance of acquired characters, and he chal- 
lenged the world to furnish any satisfactory 
proof of such inheritance. This work of 
Weismann's called forth a tremendous 
amount of discussion and a relatively small 
amount of direct observation and experi- 
ment, and for several years it appeared as 
if no progress whatever was being made 
toward the solution of this great question, 
so full of importance, not merely for the 
biologist, but also for the practical breeder 
and indeed for the human race. T3ut grad- 



ually there has grown up a clearer under- 
standing of the problem and of what is 
meant by "inherited" and "acquired" 
characters, and gradually this dead-lock of 
opinions is breaking up. Now we recog- 
nize that inherited characters are those 
whose distinctive or differential causes are 
in the germ cells, while acquired characters 
are those whose differential causes are en. 
vironmental. No one to-day believes that 
the developed or somatic characters of an 
organism are transmitted to the next gen- 
eration. To-day the problem of the inher- 
itance of acquired characters is merely this : 
Can changes in the environment change the 
constitution of the germ-plasm so as to pro- 
duce changes in subsequent generation^? 
No one now asks whether changes in devel- 
oped characters may be transmitted to 
descendants, as was generally done before 
Weismann's work, for it is generally recog- 
nized that somatic characters, whether in- 
herited or acquired, are not transmitted 
from generation to generation, the only 
thing which is transmitted being the germ- 
plasm. Weismann admitted in his later- 
writings that the germ-plasm might be 
modified to a limited extent by certain en- 
vironmental conditions, but he held that 
such changes of the germ-plasm led to gen- 
eral and unpredictable changes in future 
generations which might be wholly different 
from those somatic changes in the parents 
which were directly produced by such en- 
vironment. This view is now widely ac- 
cepted. 

Thus while Weismann's views on this 
subject underwent certain changes in the 
course of his long life, the opinions of his 
opponents have undergone so much greater 
and more important changes that it may be 
truly said that in the matter of the inher- 
itance or non-inheritance of acquired char- 
acters the greater portion of the scientific; 
world has come to Weismann's position. 
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Finally, mention must be made of Weis- 
mann's theory of evolution which was a 
direct outgrowth of his theory of heredity. 
He maintained that evolution must depend 
upon an evolution of the germ plasm and 
that this was brought about chiefly, if not 
entirely, by the mixture of different kinds 
of germ-plasms (amphimixis) in the union 
of the sex cells. There is no doubt that 
many variations are produced by amphi- 
mixis, but in general these combinations of 
germ-plasms are not actual fusions; new 
•combinations of inheritance units are pro- 
duced, but not new units, and usually these 
mew combinations split up in subsequent 
generations according to Mendelian rules, 
so that such temporary combinations of 
different germ-plasms do not usually lead 
to permanent modification, or to evolution, 
of the germ-plasm. On the other hand, it 
is probable that Weismann underestimated 
the possible influence of environment in 
producing changes in the germ-plasm and 
hence its influence on evolution ; at least it 
does not seem possible at present to explain 
the origin of many inherited mutations 
except by the influence of changed environ- 
ment upon the developing germ cells. 

In his belief in natural selection "Weis- 
mann out-Darwined Darwin or any of the 
Darwinians. Darwin dealt only with the 
survival of individuals or races in the strug- 
gle for existence and was always inclined 
to assign a good deal of weight to the influ- 
ence of environment in producing new 
races. Weismann would not admit the 
existence of any other factor of evolution 
than selection and he extended this prin- 
ciple from individuals or persons ("per- 
sonal selection") to organs and tissues 
("histonal selection") and even to germ- 
inal units such as determinants and bio- 
phores ("germinal selection"). By means 
of an assumed struggle for nutriment be- 
tween different determinants he believed 



that the weaker ones would tend to grow 
still weaker and to disappear, while the 
stronger ones would increase in strength 
until they reached such importance that 
they were checked, or increased, by per- 
sonal selection. And by a similar struggle 
between different biophores he showed that 
the quality of a determinant would be 
changed. By means of this highly ingeni- 
ous but purely formal and hypothetical 
system he was able to explain the degenera- 
tion and disappearance of useless parts of 
an organism and the concordant modifica- 
tion of many different parts in the course 
of evolution. 

Of all his theories those which grew out 
of his belief in the "Omnipotence of Selec- 
tion ' ' have found least confirmation in sub- 
sequent work. The mutation theory of 
de Vries has come in to modify in certain 
important respects the theory of Darwin, 
and the work of Johannsen, Jennings, Pearl 
and others has shown that even "personal 
selection" has little or no influence in 
creating new types. And yet we have not 
seen the end of the selection doctrine. The 
elimination of the unfit is still the only 
natural means of accounting for fitness in 
organisms, and we may well ponder these 
words of Weismann in the preface of his 
last book : 

Although I may have erred in many single ques- 
tions which the future will have to determine, in 
the foundation of my ideas I have certainly not 
erred. The selection principle controls in fact all 
categories of life units. It does not create the 
primary variations, but it does determine the paths 
of development which these follow from beginning 
to end, and therewith all differentiations, all ad- 
vances of organization, and finally the general 
course of development of organisms on our earth, 
for everything in the living world rests on adapta- 
tion. 

Clear thinking is necessary in the ad- 
vance of science as well as fine technique, 
and Weismann has demonstrated to a more 
or less scornful world the importance of 
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brains as well as of hands and eyes in the 
discovery of truth. It does not fall to the 
lot of any man to make no mistakes, and in 
this respect Weismann was only human. 
But it has fallen to the lot of few men to do 
so much work of lasting value and to have 
so profound an influence on his day and 
generation as was true of August "Weis- 
mann. The spirit of his life and work may 
be summed up in the beautiful words with 
which he closes his essay on "Life and 
Death": 

After all it is the quest after perfect truth, not 
its possession, that falls to our lot, that gladdens 
us, fills up the measure of our life, nay ! hallows it. 

Edwin G. Conklin 

Princeton University, 
January, 1915 



TEE PLACE OF WISDOM IN TEE STATE 
AND IN EDVCATIOm 

So soon as men get to discuss the importance of 
a thing, they do infallibly set about arranging it, 
facilitating it, forwarding it, and rest not till in 
some approximate degree they have accomplished 

it. — Carlyle. 

This, doubtless, is a true statement; the 
difficulty is, however, to persuade men of 
the importance of a thing. We come to 
persuade you. As an association we are 
now eighty-four years old: our main pur- 
pose has been to obtain a more general at- 
tention to the objects of science and a re- 
moval of any disadvantages of a public 
kind which impede its progress — let me also 
add, its application to culture and to the 
public service. 

By holding meetings, year after year, in 
the principal towns of the British Isles, the 
association has at least brought under notice 
the fact that science is a reality, in so far 
as this can be testified to by several hun- 
dreds of its votaries meeting together each 

i From an address to the Educational Science 
Section of the British Association at Melbourne, 
by Professor Henry E. Armstrong, F.E.S., The 
Central Technical College, London. 



year to consider seriously and discuss the 
progress of the various departments. On 
the whole, dilettanti have had little share 
in our debates. The association has already 
carried the flag of knowledge outside our 
islands, thrice to Canada and once to South 
Africa; now, at last, we make this great 
pilgrimage to your Australian shores; still 
we are at home. What message do we bring 
with us? 

In 1847, when this city was but an insig- 
nificant town, it was visited by an English- 
man who afterwards became eminent not 
only in science, but also as a literary man — 
Thomas Henry Huxley; he was then sur- 
geon on board the surveying-ship Battle- 
snake. In 1848 Huxley visited Sydney, 
and there met the gracious lady, only re- 
cently deceased, who became his wife. In 
after years he achieved a great reputation 
on account of his services to education. 

Lecturing in London in 1854, he defined 
science as "trained and organized common 
sense" — a definition often quoted since; 
none could be more apposite, though it must 
be remembered that "common sense," after 
all, is but an uncommon sense. 

A few years later, in a public lecture at 
South Kensington, Huxley spoke to the 
following effect: 

The whole of modern thought is steeped in sci- 
ence; it has made its way into the works of our 
best poets and even the mere man of letters, who 
affects to ignore and despise science, is uncon- 
sciously impregnated with her spirit and indebted 
for his best products to her methods. I believe 
that the greatest intellectual revolution mankind 
has yet seen is now slowly taking place by her 
agency. She is teaching the world that the ulti- 
mate court of appeal is observation and experi- 
ment and not authority; she is teaching it the 
value of evidence; she is creating a firm and liv- 
ing faith in the existence of immutable moral and 
physical laws, perfect obedience to which is the 
highest possible aim of an intelligent being. 

But of all this your old stereotyped system of 
education takes no note. Physical science, its 
methods, its problems and its difficulties, will meet 



